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FIGURE 2
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FIGURE 7
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LOCATING DISPLAY ITEMS ON MULTIPLE
DISPLAY DEVICES

TECHNICAL FIELD

The technical field generally 1s related to displays and more
specifically related to locating display 1tems on multiple dis-

play devices.

BACKGROUND

It 1s not uncommon to couple multiple display devices to a
single processor. This arrangement provides a larger display
area than can be provided by a single display device. Utilizing
multiple display devices can be confusing however, when
attempting to locate a display 1tem, such as a mouse cursor.
Many users have been observed moving a mouse vigorously
(e.g., shaking, wiggling until movement of the display cursor
1s noticed. This can be frustrating and time consuming. Or
they 1nstall programs that draw circles or some other pattern
to make the mouse easier to see. These techniques utilize
pixels which could otherwise be used for rendering other
substantive information, thus obscuring the user’s view of
underlying substantive information. Also, the motion of the
cursor can become an annoying distraction when the user 1s
attempting to concentrate on the underlying information
being rendered on the display device. Utilizing multiple dis-
play devices also can be frustrating when trying to determine
which display device 1s rendering a recently received notifi-
cation, such as an indication that an email has been received
for example. Further, utilizing multiple displays can be espe-
cially frustrating when a drop down menu on a display device
prevents a user from performing non-menu related opera-
tions, and the display cursor 1s located at a display device
other than the display device on which the menu 1s being
rendered. This typically requires the user to first locate the
display cursor and move it to the menu, before performing the
required menu operations.

SUMMARY

This Summary 1s provided to mtroduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the Detailed Description Of The Illustrative Embodiments.
This Summary 1s not intended to identify key features or
essential features of the claimed subject matter, nor 1s 1t
intended to be used to limit the scope of the claimed subject
matter.

In an exemplary embodiment, lights located on the periph-
ery of a display device are utilized to indicate the location of
a display item. In a configuration comprising multiple display
devices, lights are coupled to each display device. Lights of a
display device are activated (e.g., lit, turned on) to indicate
that the item of interest, such as the mouse cursor, 1s being,
rendered (located) on that particular display device. The
lights do not utilize pixels of a display device and do not
obstruct the user’s view of information being rendered on the
display device. The lights can comprise any appropriate type
of lighting, such as light emitting diodes (LEDs), optical
fibers, light pipes, plasma displays, liquid crystal displays
(LCDs), fluorescent devices, incandescent devices, reflective
devices, or a shutter that mechanically changes the appear-
ance of the display device when activated, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description, 1s better understood when read 1n conjunction
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with the appended drawings. For the purpose of illustrating
locating display items on multiple display devices, there 1s
shown 1n the drawings exemplary constructions thereof; how-
ever, locating display 1tems on multiple display devices 1s not
limited to the specific methods and nstrumentalities dis-
closed. In the drawings:

FIG. 1 1s an exemplary diagram depicting a display device,
light emitting devices, and a display item;

FIG. 2 1s a depiction of an exemplary system for locating,
display items across multiple display devices;

FIG. 3 1s a diagram of the exemplary system depicting an
active display device having its associated light emitting
devices activated;

FIG. 4 depicts various exemplary configurations and num-
bers of light emitting devices associated with a display
device;

FIG. 5 1s an 1llustration of light emitting devices compris-
ing markers for indicating the location of display 1tem on a
display device;

FIG. 6 1s another illustration of light emitting devices com-
prising markers for indicating the location of display 1tem on
a display device;

FIG. 7 1s a diagram of an exemplary system depicting
markers for indicating the location of display item on an
active display;

FIG. 8 1s a diagram of an exemplary computing device for
locating a display i1tem on multiple display devices; and

FIG. 9 1s a flow diagram of an exemplary process for
locating a display item on a display device 1n a plurality of
display devices.

DETAILED DESCRIPTION OF ILLUSTRATITV.
EMBODIMENTS

(L]

FIG. 1 1s a diagram depicting a display device 12, light
emitting devices 14a-144d, and a display 1tem 16. In an exem-
plary embodiment, at least one light emitting device 14a-14d
1s activated (also referred to as being lit or turned on) to
indicate that display 1tem 16 1s rendered on display device 12.
Display device 12 can comprise any appropriate display
device such as a monitor, a liqud crystal display (LCD)
device, a light emitting diode (LED) display, a plasma display
device, a cathode ray tube display device, or a combination
thereolf, for example. Display device 12 can be a part of
another device, such as a processor, a mobile PC, a desktop
PC, a personal digital assistant (PDAs), a portable phone, a
television, or a combination thereot, for example.

Light emitting devices 14 can comprise any appropriate
number of light emitting devices. Light emitting devices 14
can comprise any appropriate type of light emitting device,
such as an LED, an optical fiber, a light pipe, a plasma device,
a fluorescent device, an incandescent device, a reflective
device, or a combination thereof, for example. In an exem-
plary embodiment, light emitting device 14 comprises a shut-
ter that can be opened and closed. The shutter can change the
appearance of the display device by making, for example, a
red reflective strip visible when opened or showing a black
strip when closed. In other exemplary embodiments, light
emitting device 14 can comprise a mechanism attached or
built into the display device. The mechanism can comprise a
servo, or the like, that swivels or flips a paddle having one side
showing one color, and the other side showing another color
(e.g., red and black). In yet another embodiment, the mecha-
nism can comprise E-Ink technology having the abaility to
change colors. Display item 16 can comprise any appropriate
display 1tem, such as a mouse cursor, a display window, a
notification, or the like, for example.
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FIG. 2 1s adepiction of an exemplary system 18 for locating
display items across multiple display devices 12, through
12,. System 18 comprises multiple light emitting devices.
Only light emitting device 14a 1s labeled in FIG. 2 for the sake
of clarity. In an exemplary embodiment, each display device
(12, through 12,) has associated therewith at least one light
emitting device. In operation, at least one light emitting
device associated with an active display device 1s activated.
An active display device, as described herein, 1s a display
device on which a display 1tem of interest 1s located. And, 1n
an exemplary embodiment, light emitting devices not associ-
ated with an active display device are not activated.

FIG. 3 1s a diagram of the exemplary system 18 depicting
active display device 124 having 1ts associated light emitting
devices activated. Display device 12, 1s the active display
device because the display 1tem 16 1s located thereon (being
rendered). Only one of the four light emitting devices asso-
ciated with display device 12, 1s labeled (14x) for the sake of
clanity. As the display item 16 (e.g., display cursor) 1s moved
to another display device, the light emitting device(s) associ-
ated with the other display device (the new active display
device) will be activated.

Any appropriate number and type of light emitting devices
can be associated with a display device. As described above,
a light emitting device can comprise an LED, an optical fiber,
a light pipe, a plasma display, an LCD, a fluorescent device,
an incandescent device, areflective device, a shutter changing
the visible appearance, or a combination thereof, for example.
Light emitting devices are located proximate the display
device to which 1t 1s associated. Light emitting devices can be
attached to display devices, positioned proximate to display
devices, or a combination thereof. Locating light emitting
devices proximate to a display device provides a visual cue as
to the association between the light emitting device(s) and the
display device. Further, the configuration of light emitting
devices can provide a visual indication as to the association
between a light emitting device(s) and a display device. For
example, configuring light emitting devices around the
perimeter of a display device indicates that the display device
within the perimeter 1s associated with the light emitting
devices.

FIG. 4 depicts various exemplary configurations and num-
bers of light emitting devices associated with a display
device. Configuration 20 depicts four light emitting devices
located proximate to and around the perimeter of the display
device. The light emitting devices of configuration 20 are
located at the corners of the display device. Configuration 22
depicts four light emitting devices located proximate to and
around the perimeter of the display device, midway between
the corners of the display device. Configuration 24 depicts a
single light emitting located proximate the display device, at
one of the corners of the display device. It 1s emphasized that
the configurations depicted 1n FIG. 4 are exemplary, and that
other configurations, too numerous to depict, are appropriate.

Configurations 26, 28, and 30 depict elongated light emit-
ting devices. Elongated light emitting devices can comprise,
for example, an optical fiber, a fluorescent lamp, a row of
individual light emitting devices, any appropriate light pipe,
or a combination thereof, for example. Configuration 26
depicts four light emitting devices located proximate to and
around the perimeter of the display device. Configuration 28
depicts two light emitting devices located proximate to two
contiguous sides of the display device. Configuration 30
depicts a single light emitting device located proximate to one
side of the display device.

In an exemplary embodiment, the location of a display item
1s indicated by a marker(s) on the light emitting devices. FIG.
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5 1s an 1llustration of light emitting devices comprising mark-
ers 32 and 34 for indicating the location of display 1tem 16 on
the display device. The light emitting devices depicted in FI1G.
5 comprise elongated light emitting devices. Display 1item 16
1s located at the intersection of lines 36 and 38 projecting from
the markers 32 and 34, respectively. In an exemplary embodi-
ment, lines 36 and 38 are not rendered on the display device.
Rather, a viewer visualizes lines projecting from the markers.
This provides a visual indication of the location on the active
display device of the display item of interest. Any number of
markers can be utilized any 1n appropriate configuration. For
example, 1n an exemplary embodiment, a single marker 1s
utilized, and the display item i1s located somewhere along a
line projected from the single marker, as depicted 1n configu-
ration 37. In another exemplary embodiment, three markers
are utilized as depicted 1n configuration 39. In yet another
exemplary embodiment, four markers are utilized as depicted
in configuration 35.

FIG. 6 1s another illustration of light emitting devices com-
prising markers 40 and 42 for indicating the location of dis-
play item 16 on the display device. The light emitting devices
depicted 1n F1G. 6 comprise a row of individual light emitting
devices. Display item 16 1s located at the intersection of lines
44 and 46 projecting from the markers 40 and 42, respec-
tively. Lines 44 and 46 are not rendered on the display device.
Rather, a viewer visualizes lines projecting from the markers.
This provides a visual indication of the location on the active
display device of the display item of interest. Also, as
described above, a single marker can be utilized, and the
display 1tem can be located somewhere along a line projected
from the single marker.

FIG. 7 1s a diagram of an exemplary system 54 depicting
markers 48 and 30 for indicating the location of display item
52 on the active display 53. As shown 1n FIG. 7, a viewer can
readily determine the location of display item 52 by visual-
1zing the intersection of lines projecting from markers 48 and
50. The viewer’s view of information being rendered on the
active display 1s not obstructed by markers 48 and 50. Any
number of markers can be utilized 1n any appropriate con-
figuration. For example, three markers can be utilized as
depicted 1n configuration 49, and four markers can be utilized
as depicted 1n configuration 55.

FIG. 8 1s a diagram of an exemplary computing device 56
for locating a display 1tem on multiple display devices. Com-
puting device 56 comprises a processing portion 58, a
memory portion 60, and an put/output portion 66. The
processing portion 58, memory portion 60, and input/output
portion 66 are coupled together (coupling not shown in FIG.
8) to allow commumnications therebetween. Processing por-
tion 58 1s capable of locating a display item (determining on
which display device the display 1tem of interest is located),
tracking a display item across multiple display devices, and
actvating light emitting devices associated with an active
display device. Memory portion 60 1s capable of storing all
parameters/values associated with locating a display item
on/across display devices, and activating light emitting
devices associated with an active display. Input/output por-
tion 66 1s capable of providing and/or recetving the compo-
nents described above utilized to locate a display 1tem, track
a display 1tem across multiple display devices, and activate
light emitting devices associated with an active display
devices.

Computing device 56 can be implemented as a client pro-
cessor and/or a server processor. In a basic configuration,
computing device 56 can include at least one processing
portion 38 and memory portion 60. Depending upon the exact
configuration and type of processor, the memory portion 60
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can be volatile (such as RAM) 62, non-volatile (such as ROM,
flash memory, etc.) 64, or a combination thereot. Computing
device 56 can have additional features/functionality. For
example, computing device 56 can include additional storage
(removable storage 68 and/or non-removable storage 70) 5
including, but not limited to, magnetic or optical disks, tape,
flash, smart cards or a combination thereof. Computer storage
media, such as memory portion 60, 62, 64, 68, and 70, include
volatile and nonvolatile, removable and non-removable
media implemented 1n any method or technology for storage 10
of information such as computer readable 1nstructions, data
structures, program modules, or other data. Computer storage
media include, but are not limited to, RAM, ROM, EEPROM,
flash memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, magnetic cas- 15
settes, magnetic tape, magnetic disk storage or other mag-
netic storage devices, universal serial bus (USB) compatible
memory, smart cards, or any other medium which can be used

to store the desired information and which can be accessed by
the computing device 56. Any such computer storage media 20
can be part of computing device 36.

Computing device 56 also can contain communications
connection(s) 76 that allow computing device 56 to commu-
nicate with other devices. Communications connection(s) 76
1s an example of commumcation media. Communication 25
media typically embody computer readable instructions, data
structures, program modules or other data 1n a modulated data
signal such as a carrier wave or other transport mechanism
and includes any information delivery media. The term
“modulated data signal” means a signal that has one or more 30
of 1ts characteristics set or changed 1n such a manner as to
encode information 1n the signal. By way of example, and not
limitation, communication media includes wired media such
as a wired network or direct-wired connection, and wireless
media such as acoustic, RF, infrared and other wireless 35
media. The term computer readable media as used herein
includes both storage media and communication media.
Computing device 56 also can have input device(s) 74 such as
keyboard, mouse, pen, voice input device, touch input device,
etc. Output device(s) 72 such as a display, speakers, printer, 40
etc. also can be included.

FIG. 9 1s a flow diagram of an exemplary process for
locating a display i1tem on a display device 1n a plurality of
display devices. The active display device 1s determined at
step 80. That 1s, the display device on which the display item 45
of interest 1s located 1s determined. The display item can
comprise any appropriate display item, such as a display
cursor (€.g. mouse cursor), a dialog box, a drop-down win-
dow, a window i1n general, a notification, or the like, for
example. The display item can be visible on the active display 50
device or can be hidden, awaiting an action. For example, a
screen saver or power saver can be active on the active display
device, thus obscuring a view of the display item. When an
action 1s taken, such as moving a mouse or entering a key-
board stroke, the screen saver and/or power saver 1s deacti- 55
vated and the display i1tem will become visible.

Atleast one light emitting device associated with the active
display device 1s activated at step 82. As described above a
light emitting device can comprise any appropriate device
such as an LED, an optical fiber, a light pipe, a plasma display, 60
an LCD, a fluorescent device, an incandescent device, or a
combination thereot, for example. Any one or combination of
light emitting devices associated with the active display
device can be activated. Activation of a light emitting device
provides a visual indication of the display device on which the 65
display item 1s located. Activation of light emitting devices
utilizes no pixels of the display devices. Thus, the view of the

6

1splay 1tem 1s not obscured by activation of a light emitting
evice(s). Moreover, activating a light emitting device(s)
oes not obscure a view of any information being rendered on
e active display device.

In an exemplary embodiment, at any point in time, there 1s
at least one activated light emitting device. For example, 1f the
display 1tem of interest 1s a mouse cursor, as the mouse cursor
moves from one display device to another, the associated
display device’s light emitting device(s) will become acti-
vated. The light emitting device(s) remains activated until the
mouse cursor 1s moved to another display device, which
results 1n the light emitting device(s) associated with the new
display device to become activated and the previous activated
light emitting device(s) to become deactivated.

In another exemplary embodiment, a light emitting
device(s) can be deactivated after a predetermined amount of
time within which no activity occurs (step 84). For example,
i a user does not move the mouse cursor for a period of time,
the activated light emitting device(s) will become deacti-
vated. When the mouse cursor subsequently 1s moved, the
light emitting device(s) becomes activated again. In yet
another example, a notification (e.g., email has been recerved)
can occur on a display device. The notification can result 1n
activation of the light emitting device(s) associated with the
display device that recerved the notification. The activated
light emitting device(s) could become deactivated after a
predetermined amount of time. In a scenario combining the
previous two examples, 1t 1s possible that at a point 1n time, no
light emitting devices are activated. A display device can
receive notification of an incoming email and the light emait-
ting device(s) associated with that display device can become
activated. The user then moves the mouse, which results 1n the
light emitting device(s) associated with another display
device becoming activated (because the mouse cursor is
located at the other display device). In this scenario, the user
can easily locate the mouse cursor and know where to move
the mouse cursor to investigate the received email. When the
user moves the mouse, light emitting devices associated with
display devices which the mouse cursor traverses will be
activated (and subsequently deactivated when the mouse cur-
sor leaves the display device), thus tracking the path of the
mouse Cursor.

At step 86, in an exemplary embodiment, the location of
the display item on the active display device 1s located. As
described above, this can be accomplished by providing a
marker on at least one light emitting device, such that a line,
or lines, projected from the light emitting device provides an
indication of the location of the display item on the display
device.

The various techniques described herein can be 1mple-
mented 1in connection with hardware or software or, where
appropriate, with a combination of both. Thus, the methods
and apparatuses for locating a display item on multiple dis-
play devices or certain aspects or portions thereof, can take
the form of program code (i.e., 1nstructions) embodied in
tangible media, such as floppy diskettes, CD-ROMs, hard
drives, or any other machine-readable storage medium,
wherein, when the program code 1s loaded 1nto and executed
by a machine, such as a computer, the machine becomes an
apparatus for indexing and searching numeric ranges. In the
case ol program code execution on programmable computers,
the computing device will generally include a processor, a
storage medium readable by the processor (including volatile
and non-volatile memory and/or storage elements), at least
one mput device, and at least one output device. The
program(s) can be implemented 1n assembly or machine lan-
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guage, 1f desired. In any case, the language may be a compiled
or interpreted language, and combined with hardware imple-
mentations.

In the case of program code execution on programmable
computers, the computing device will generally include a 5
processor, a storage medium readable by the processor (in-
cluding volatile and non-volatile memory and/or storage ele-
ments), at least one put device, and at least one output
device. The program(s) can be implemented 1n assembly or
machine language, 1f desired. In any case, the language canbe 10
a compiled or interpreted language, and combined with hard-
ware 1mplementations. The methods and apparatuses for
locating a display 1tem on multiple display devices also can be
practiced via communications embodied 1n the form of pro-
gram code that 1s transmitted over some transmission 15
medium, such as over electrical wiring or cabling, through
fiber optics, or via any other form of transmission, wherein,
when the program code 1s received and loaded into and
executed by a machine, such as an EPROM, a gate array, a
programmable logic device (PLD), a client computer, or the 20
like, the machine becomes an apparatus for locating a display
item on multiple display devices. When implemented on a
general-purpose processor, the program code combines with
the processor to provide a unique apparatus that operates to
invoke the functionality of locating a display item on multiple 25
display devices. Additionally, any storage techniques used 1n
connection with locating a display item on multiple display
devices can invariably be a combination of hardware and
software.

While locating a display 1item on multiple display devices 30
has been described 1n connection with the exemplary embodi-
ments of the various figures, 1t 1s to be understood that other
similar embodiments can be used or modifications and addi-
tions can be made to the described embodiments for perform-
ing the same functions of locating a display item on multiple 35
display devices without deviating therefrom. Therefore,
locating a display item on multiple display devices as
described herein should not be limited to any single embodi-
ment, but rather should be construed 1n breadth and scope in
accordance with the appended claims. 40

What 1s claimed:

1. An apparatus for providing an indication of a location of
a display item, said apparatus comprising:

light emitting devices associated with each display device .

of a plurality of display devices, said light emitting
devices being located proximate to at least two sides of
a perimeter ol each display device of said plurality of
display devices wherein:

for an active display device of said plurality of display s,

devices on which said display 1tem 1s located, at least one
of said light emitting devices associated with said active
display device 1s activated;

said at least one light emitting 1s located outside any dis-

play area of said plurality of said display devices; 55
light emitting devices located proximate each of said sides
of an active display device comprise a marker; and
an intersection of lines, projecting from each marker,
within said active display device 1s indicative of a loca-
tion of said display item. 60

2. An apparatus 1n accordance with claim 1, wherein said
display item comprises at least one of a display cursor or a
notification.

3. An apparatus in accordance with claim 1, wherein at
least one light emitting device comprises at leastone of a light 65
emitting diode, an optical fiber, a light pipe, a liquid crystal
display, a plasma display, a retlective device, or a shutter.

8

4. An apparatus 1n accordance with claim 1, wherein:

a plurality of light emitting devices are located around and
proximate to a perimeter of each display device of said
plurality of display devices; and

for an active display device on which said display 1tem 1s
located, said plurality of light emitting devices proxi-
mate said active display device 1s activated.

5. A method for providing an indication of a location of a
display item, said method comprising:

from a plurality of display devices, determining an active

display device on which said display item 1s located;

activating at least one light emitting device indicative of

said active display device without obscuring a view of

information being rendered on said active display

device, wherein:

light emitting devices are located proximate to at least
two sides of a perimeter of each display device of said
plurality of display devices;

light emitting devices located proximate each of said
sides of an active display device comprise a marker;
and

an intersection of lines, projecting from each marker,
within said active display device 1s indicative of a
location of said display item.

6. A method 1n accordance with claim 3, further compris-
ing positioning at least one light emitting device proximate to
cach display device of said plurality of display devices,
wherein said act of activating comprises activating at least
one light emitting device proximate to said active display
device.

7. A method 1n accordance with claim 5, further compris-
ng:

deactivating said activated at least one light emitting device

after a predetermined period of mactivity.

8. A method 1n accordance with claim 5, wherein said
display 1tem comprises at least one of a display cursor or a
notification.

9. A method 1n accordance with claim 5, wherein at least
one light emitting device comprises at least one of a light
emitting diode, an optical fiber, a light pipe, a liquid crystal
display, a plasma display, a retlective device, and or a shutter.

10. A method 1n accordance with claim 5, further compris-
ng:

positioning a plurality of light emitting devices around and

proximate to a perimeter of each display device of said
plurality of display devices; and

for an active display device on which said display item 1s

located, activating said plurality of light emitting
devices proximate said active display device.

11. A system for providing an indication of a location of a
display item, said system comprising:

a plurality of display devices;

light emitting devices located proximate to each display

device of said plurality of display devices, said light
emitting devices being located proximate to at least two

sides of a perimeter of each display device of said plu-
rality of display devices;
a computing device for:
determining a location of an active display device of said
plurality of display devices on which said display
item 1s located; and
activating at least one of said light emitting devices
proximate said active display device, wherein:
no pixels rendered by said plurality of display devices
are utilized to activate any display device of said
plurality of display devices;
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light emitting devices located proximate each of said 13. A system 1n accordance with claim 11, wherein at least
sides of an active display device comprise a one light emitting device comprises at least one of a light
marker; and emitting diode, an optical fiber, a light pipe, a liquid crystal
an intersection of lines, projecting from each marker, display, a plasma display, a reflective device, or a shutter.
5 14. A system 1n accordance with claim 11, wherein:

within said active display device 1s indicative of a

location of said display item. for an active display device on which said display 1item 1s

, _ _ L located, said light emitting devices proximate said active
12. A system 1n accordance with claim 11, wherein said display device is activated.

display item comprises at least one of a display cursor or a
notification. £ % % % %
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